Math 109   Class 6     9/11/07
First Degree Equations

   We look at equations with one variable and constants, where there only first power on the variable. 

Examples:        3x-6=22       k-1=2-6k     2n= n+22/3
Examples that are not  first degree equations:  

       x2 + x =7          
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A solution of an equation is a number that can be substituted for the variable and get a true statement.

Example:   5 is a solution to  3x + 2 = 17 since:

                3(5) + 2 = 15 + 2 = 17 

Properties of Equality:

1. The same number may be added or subtracted from an equality.  If  a=b   then   a+c=b+c   and a-c=b-c.
2. Both sides of an equation may be multiplied or divided by the same non-zero number.  If a=b and c is not zero then 
ac=bc  and  a/c = b/c

These properties can be used to solve equations.

              2x + 4 = 10 - x
       2x + 4 + x  = 10 - x + x   [add x to both sides]
             3x + 4  = 10   
        3x + 4  - 4 =  10 - 4          [subtract 4 from both sides]
                    3x  = 6 

                  3x/3 = 6/3

                       x = 2

Check Solution:   2(2) +4 =  4 + 4 = 8      10-2 = 8

Solve
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 EMBED Equation.3  [image: image5.wmf]
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   [reversed equality]
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    [Check that 4 is a solution]
Careful about checking:

Try  solving    
[image: image17.wmf]3

4

3

1

-

=

-

+

x

x

x



 EMBED Equation.3  [image: image18.wmf].    If you multiply both sides by x-3 you get  x+1=4   or  x=3.  Is this a solution?

Solving for a specified variable
Solve for n if   an-3 = n-b.  Using our rules we get

                       an-3-n = n-b-n

                        an-n -3 = -b
                        an-n -3 +3 = -b+3

                        an-n = 3-b

                     n(a-1) = 3-b

           n(a-1)/(a-1) =(3-b)/(a-1)     [assuming a-1(0 or a(1]
                     n=(3-b)/(a-1)     [assuming a(1]

Absolute value equations:
(x(=5  has two solutions   x=5  or x= -5

(y-7(=3  has two solutions found as follows:   

    y-7=3           or     y-7 = -3          
     y= 3+7                 y = -3+7

     y=10                   y= 4            [check them]
(2r+5( =(3-r(   has two possible solutions
2r+5 = 3-r             or     2r+5 = -(3-r)
3r+5=3                         2r+5 = -3+r

3r = -2                           r+5=-3

r = -2/3                           r = -8      [check solutions]

Solving Applied Problems

1. Decide on the unknown.  Name the variable.

2. Decide on a variable expression to represent other unknowns in the problem.

3. Draw a sketch or chart if appropriate.

4.  Using the above, write an equation that expresses a condition that must be satisfied.

5. Solve the equation.

6. Check the solution in the original form of the problem.

Example:  Suppose you have $12,000 and can invest in two bonds, one paying 8% and one paying 5%.  The 5% one is a safer investment but you need $870 interest from them to meet expenses.  How much should you in each to get exactly $870 interest.
Let x be the amount you invest in the 8% bond. Then you have $12,000-x left to invest in the 5% bond.  We need an equation that represents the total interest for the year.

interest on 8% bond   is  8% of x or  .08x.

interest on 5% bond   is  5% of 12,000-x or  .05(12,000-x)

The total interest is  .08x + .05(12,000-x) which we want to be $870.

We must solve       .08x + .05(12,000-x) = 870

                           .08x + .05(12,000)-.05x = 870

                                              .03x + 600 = 870
                                                         .03x = 270
                                                             x = 270/.03

                                                             x = 9000
So we should invest $9000 in the  8% bond and 

12,000-9000 = $3000 in the 5% bond.  Check it.
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